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1. (Amended) \An assembly compnsmg: 
a die having a surface; 
an adhesion layer coupled to the surface; 
a solder-wettable layer coupled to the adhesion layer; 
a lid; and 

a solderable thermally conductive element to couple the lid to the solder-wettable layer. 

2. The assembly recited in claim 1 wherein the lid comprises material from the group 
consisting of copper and aluminum-silicon-carbide. 

3. The assembly recited in claim 1 wherein the solderable thermally conductive element 
comprises material, including one or more alloys, from the group consisting of tin, bismuth, 
silver, indium, and lead. 

4. The assembly recited in claim 1 wherein the lid comprises at least one metal or organic 
layer to which the thermally conductive element can be coupled. 

5. The assembly recited in claim 4 wherein the at least one metal or organic layer comprises 
nickel or gold. 

\ 

6. (Amended) The assembly recited in claim 1 and further comprising: 
a diffusion layer between the adhesion layer and the solder-wettable layer. 
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7. (Amendcd)\The assembly recited in claim 6 wherein the layers comprise matenal, mcludmg 
one or more al%s, from the group consisting of titanium, chromium, zirconium, nickel, 
vanadium, and g6|d. 

8. (Amended) An integrated circuit package comprising: 

a substrate; 

a die positioned on a surface of the substrate, the die having a back surface; 

an adhesion layer formed on the back surface; 

a solder-wettable layer formed on the adhesion layer; 

a lid positioned over the die; and 

a solderable thermally conductive element coupling the solder-wettable layer and the lid. 

9. The integrated circuit package recited in claim 8 wherein the lid comprises a support 
member coupled to the substrate. 

10. The integrated circuit package recited in claim 8 wherein the lid comprises material from 
the group consisting of copper and aluminum-silicon-carbide. 

1 1 . The integrated circuit package recited in claim 8 wherein the lid comprises at least one 
metal or organic layer to which the thermally conductive element is coupled. 



12. The integrated circuit package recited in claim 1 1 wherein the at least one metal or 
organic layer comprises nickel or gold. 
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1 3. The integrated circuit package recited in claim 8 wherein the soldcrable thermally 
conductive element comprises material, including one or more alloys, from the group consisting 
of tin, bismuth, silver, indium, and lead. 

14. The integrated circuit package recited in claim 8 wherein the substrate is an org,-^ nic 
substrate and wherein the die is coupled to the substrate through a land grid array. 

1 5. (Amended) TIW integrated circuit package recited in claim 8 and fiirther comprising: 

a diffusion layer between the adhesion layer and the solder-wettable layer. 

16. (Amended) The integrated circuit package recited in claim 15 wherein the layers comprise 
material, including one or more alloys, from the group consisting of titanium, chromium, 
zirconium, nickel, vanadium, and gold. 

17. (Amended) An electronic assembly comprising: 

at least one integrated circuit package comprising: 
a substrate; 

a die positioned on a surface of the substrate, the die having a back surface 

an adhesion layer formed on the back surface; 

a solder-wettable layer formed on the adhesion layer; 

a lid positioned over the die; and 

a solderable thermally conductive element coupling the solder-wettable layer and the lid. 
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18. The electronic assembly recited in claim 1 7 wherein the lid comprises a support member 
coupled to the substrate. 

19. The electronic assembly recited in claim 1 7 wherein the solderable thermally conductive 
element comprises material, including one or more alloys, from the group consisting of tin, 
bismuth, silver, indium, and lead. 

20. The electronic assembly recited in claim 1 7 wherein the substrate is an organic substrate 
and wherein the die is coupled to the substrate through a land grid array. 

21. (Amended) An ele^onic system comprising an electronic assembly having at least one 
integrated circuit package'comprising: 

a substrate; 

a die positioned on a surface of the substrate, the die having a back surface; 

an adhesion layer formed on the back surface; 

a solder-wettable layer formed on the adhesion layer; 

a lid positioned over the die; and 

a solderable thermally conductive element coupling the solder-wettable layer and the lid. 

22. The electronic system recited in claim 2 1 wherein the solderable thermally conductive 
elem:nl comprises material, including one or more alloys, from the group consisting of tin, 
bismuth, silver, indium, and lead. 
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23. The electronic system recited in claim 2 1 wherein the substrate is an organic substrate, 
wherein the die is coupled to the substrate through a land grid array, and wherein the lid 
comprises a support member coupled to the substrate. 

\ 

31. The assetnbly recited in claim 1 wherein the solderable thermally conductive element has 
a liquidus tempemture of 150 degrees Centigrade or less. 

32. The assembly recited in claim 1 wherein the solderable thermally conductive element has 
a liquidus temperature of 140 degrees Centigrade or less. 

33. The assembly recited in claim 1 wherein the solderable thermally conductive element has 
a liquidus temperature in the range of 138 to 157 degrees Centigrade. 

34. The assembly recited in claim 1 wherein the adhesion layer comprises material, including 
one or more alloys, from the group consisting of titantium, chromium, zirconium, nickel, 
vanadium, and gold. 

35. The assembly recited in claim 1 wherein the adhesion layer comprises titantium. 

36. The assembly recited in claim 1 wherein the solder-wettable layer comprises material, 
including one or more alloys, from the group consisting of titantium, chromium, zirconium, 
nickel, vanadium, and gold. 

37. The assembly recited in claim 1 wherein the solder-wettable layer comprises one of nickel 
and gold. 
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38. The assembly recited in claim 6 wherein the diffusion layer comprises material, including 
one or more alloys, ftom the group consisting of titantium, chromium, zirconium, nickel, 
vanadium, and gold. 

39. The assembly recited m claim 6 xvherein the diffusion layer comprises nickel-vanadium. 

40. The integrated circuit package recited in claim 8 wherein the solderable thermally 
conductive element has a liquidus temperature in the range of 138 to 157 degrees Centigrade. 

41. The electronic assembly recited in claim 17 and further comprising: 

a diffiision layer between the adhesion layer and the solder-wettable layer. 

42. The electronic assembly recited in claim 41 wherein the layers comprise material, 
including one or more alloys, from the group consisting of titanium, chromium, zirconium, 
nickel, vanadium, and gold. 

43. The electronic system recited in claim 21 and fijrther comprising: 

a diffiasion layer between the adhesion layer and the solder-wettable layer. 

44. The electronic system recited in claim 43 wherein the layers comprise material, including 
one or more alloys, from the group consisting of titanium, chromium, zirconium, nickel, 
vanadium, and gold. 



45. 



An assembly comprising: 
a die having a surface; 

an adhesion layer formed on the surface; and 
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a solder-wet^le layer formed on the adhesion layer to receive a solderable thermally 
conductive element. 

46. The assembly recited in claim 45 wherein the adhesion layer comprises material, 
including one or more alloys, from the group consisting of titantium, chromium, zirconium, 
nickel, vanadium, and gold. 

47. The assembly recited in claim 45 wherein the adhesion layer comprises titantium. 

48. The assembly recited in claim 45 wherein the solder-wettable layer comprises material, 
including one or more alloys, from the group consisting of titantium, chromium, zirconium, 
nickel, vanadium, and gold. 

49. The assembly recited in claim 45 wherein the solder-wettable layer comprises one of 
nickel and gold. 

50. The assembly recited in claim 45 wherein the solderable thermally conductive element 
comprises material, including one or more alloys, from the group consisting of tin, bismuth, 
silver, indium, and lead. 

51. The assembly recited in claim 45 wherein the solderable thermally conductive element 
has a liquidus temperature in the range of 138 to 157 degrees Centigrade. 



52. The assembly recited in claim 45 and fiirther comprising: 

a diffusion layer formed between the adhesion layer and the solder-wettable layer. 
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53. The assembly recited in claim 52 wherein the diffusion layer comprises material, 
including one ortaore alloys, from the group consisting of titantium, chromium, zirconium, 
nickel, vanadium, and gold. 

54. The assembly recited in claim 52 wherein the diffusion layer comprises nickel-vanadium. 

55. An assembly comprising: 
a die having a surfece; 

an adhesion layer coupled to the surface; 

a solder-wettable layer coupled to the adhesion layer; 

a lid; and 

a thermal interface of solder material to couple the lid to the solder-wettable layer. 

56. The assembly recited in claim 55 wherein the solder material comprises material, 
including one or more alloys, from the group consisting of tin, bismuth, silver, indium, and lead. 

57. The assembly recited m claim 55 wherein the solder material has a liquidus temperature 
of 150 degrees Centigrade or less. 

58. The assembly recited in claim 55 wherein the solder material has a liquidus temperature 
of 140 degrees Centigrade or less. 

59. The assembly recited in claim 55 wherein the solder material has a liquidus temperature 
in the range of 138 to 157 degrees Centigrade. 



